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l Michihiko Matsuba, President of Fukuyama Sangyo Honyaku Center, Ltd, of 16- 
3, 2-chome, Nogamhcho, Fukuyama, Japan, do solemnly and sincerely declare that 
I understand well both the Japanese and English languages and that the attached 
document in English is a full and faithful translation, of the copy of Japanese Utility 
Model Publication No. Sho-63-48243 published on December 13, 1988. 




Michihiko Matsuba 



Fukuyama Sangyo Honyaku Center, Ltd. 
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Inventor: Teruo OUCHI, et al . 
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SPECIFICATION 

[TITLE OF THE UTILITY MODEL] AN ENDOCSOPE 
[WHAT IS CLAIMED IS:] 

An endoscope provided with an inserting portion A of 
comparable length containing a tip end 2 and adjacent curvature 
portion 4 and optical fiber bundles of which each bundle is 
coated by a thin-walled tube and is arranged so that it is 
adopted for being inserted into the curvature portion 4, 
wherein another film of synthetic material is partially 
over-coated on each of the outer surfaces of the thin-walled 
tubes in a close contact relationship corresponding to the 
length within a curvature portion 4. 
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[DETAILED DESCRIPTION OF THE UTILITY MODEL] 

The present utility model is related to an endoscope in 
which occurrence of breaks and damage of a bundle of optical 
fibers disposed within a curvature of an inserting portion of 
the endoscope to be inserted into a body cavity are reduced. 

A medical endoscope is required to alleviate the pain 
of a patient caused by insertion of the endoscope into a 
patient's body cavity as much as possible. Consequently, 
lessening the outer diameter of an inserting portion is 
desirable even if its degree is on the order of 0.1 mm, for 
example. It is, therefore, also true that a finer bundle of 
optical fibers is desirable for disposing the bundle within 
the inserting portion of the endoscope, but a limitation exists 
in the reduction of a fiber bundle diameter as its observation 
sight should be ensured. For this reason an even thinner outer 
sheath is required. 

The prior arts are explained by way of the drawings . In 
the conventional inserting portion of an endoscope a flexible 
thin-walled tube 15 of approximately 0 . 1 to 0 . 2 mm in thickness 
made of silicone, rubber or other plastic materials have been 
used for the outer sheath (refer to Fig. 5) . On the other hand, 
within the inserting portion A having an outer diameter which 
has been reduced to reach its limit there are provided optical 
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fiber bundles 7 and 8, a channel 9 for inserting biopsy testing 
instrument such as forceps and the like, respective channels 
10 and 11 for supplying air and water, and a guide wire 12 for 
operating a curvature portion to form a curved configuration 
at the tip-end of the inserting portion of the endoscope. 
As described above various kinds of components are disposed 
very closely within a limited space in the inserting portion 
A and, as a result, a phenomenon is observed in that the housed 
components including the bundle of optical fibers tend to shift 
slidably within both the flexible tube 3 and the curvature 
portion 4 each time the curvature portion 4 at the tip-end 
shifts in a curved form and are mutually compressed repeatedly. 

As shown in Fig. 2 the curvature portion 4 of an endoscope 
is structured in a manner that a plurality of short tubes 5 
are connected by caulking pins 6 or the like consecutively and 
the guide wire 12, which is used for operating the curvature 
portion 4 to form a curved configuration, is passed through 
the wire insertion channels 13 formed in the peripheries of 
the short tubes 5. As the central longitudinal axis of the 
curvature lies on the center line of the curvature portion 4 
the pathways of the components within the curvature portion 
4 are shortened at its inner peripheral side which corresponds 
to the nearer side to the center of the curvature upon 
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operational movement in a curved form. On the contrary, on 
the more distant side from the center of the curvature, which 
is the outer peripheral side, the pathways become longer. This 
indicates that in the curvature portion 4 the components 
located nearer to the central axis of the curvature are 
subjected to compression, while those located distant from the 
axis are extended. The compressed housed components shift 
toward their outer peripheral sides which provide longer 
pathways or shift in a direction of an operational portion. 
On the other hand, those being extended shift toward their inner 
side having shorter pathways providing compressive forces on 
the other group of housed components located in the inner side 
of the curvature portion. In particular, the rigid tube(s) 
such as channel 9, which is intended for use in inserting biopsy 
testing instruments and is made of a rigid tube, is difficult 
to bend and tends to retain or restore to its original almost 
linear configuration (s) and shifts in the direction shown by 
the arrow in Fig. 3. This movement likely causes compression 
on optical fiber bundles 7 and 8. Further, each of the 
components located in the inner periphery in the curvature 
portion 4 frictionally slide since their distances from the 
central axis of the curvature differ individually causing 
uneven transfer from their original locations. 
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As described above optical fiber bundles receive various 
forces of compression, extending or constraining. Under these 
circumstances mere changes in pathways for optical fiber 
bundles in order to mitigate a compression force will not always 
be an effective means as it will adversely affect other inner 
components by increasing constraint forces. To mitigate the 
restraining forces it is most desirable to provide the optical 
fiber bundles with the capability to shift in the direction 
of the operating portion 1. However, when the above described 
inner components shift through the inner wall of the inserting 
portion A there are frictional forces that total from 50 to 
200 g working between the shifting components and the inner 
wall of the insertion portion A and also between the mutually 
shifting components as well. It is, therefore, apparent that 
the components do not retreat toward the operational portion 
1 unless they are pushed by a force overcoming these frictional 
forces. Furthermore, if the optical fiber bundles are curved 
in either the left or right direction, or made to buckle by 
pushing, then the pushing force cannot be transmitted and 
consequently they become immovable. 

An optical fiber bundle with a sheath of a thin-walled 
tube 15 strength' against a force perpendicular to the 
longitudinal axial direction is insufficient and is, so called, 
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weak-kneed and this causes the tube 15 to be occasionally 
damaged upon constraining or breaking upon compression. As 
a result the optical fiber bundles are broken and bent within 
the curvature portion 4 and meander along in an S shape and 
even an individual optical fiber which forms an optical fiber 
bundle may be broken. 

In order to protect optical fiber bundles from damage 
there is a method wherein optical fiber bundles positioned in 
the curvature portion 4 at the tip-end of the inserting portion 
were further covered by a thin spiral tube which was disposed 
over the sheath of thin-walled tube 15 made of a flexible 
material such as silicone or the like . In this method, however, 
an inwardly protruding portion of the guide wire extending out 
of the wire insertion channel 13 sometimes fell into gaps in 
the spiral tube which protects the optical fiber bundle (s) and 
broke the optical fiber. In another case there was a malfunction 
wherein the edge portion of the spiral tube severed other housed 
components such as air and/or water supply tubes 10 and/or 11 
after repeated contact. Still further the spiral tube is 
readily entangled by the edges of the short tubes 5 or by 
insertion channels 13 causing an increase in resistance to 
insertion of optical fiber bundles 7 and 8. Consequently, the 
optical fiber bundles 7 and 8 become immovable as they are not 
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capable of withstanding any further pushing force in order to 
allow a retreat toward operational portion 1 upon curvature. 
Accordingly the optical fiber bundles move gradually toward 
the tip end 2 of the inserting portion A in the exact manner 
drawn each time when operated and the fiber bundles tend to 
become more susceptible to compression within the curvature 
portion and meander along in an S shape resulting in damage 
to the optical fiber bundles 7 and/or 8. 

The present utility model has been made in order to solve 
the above problems and an (improved) endoscope is provided in 
which the occurrence of damage to optical fiber bundles due 
to breaking is reduced without sacrificing insertion 
capability of the inserting portion A of the endoscope. 

The structure of the present utility model is described 
in more detail according to the preferred embodiments shown 
in the attached drawings below. 

Fig . 1 shows a schematic view of a commonly used endoscope . 
An operational portion is designated by reference numeral 1 
and an inserting portion which is inserted into a body cavity 
is designated by character A. The inserting portion A is 
composed of a tip end 2, a curvature portion 4 and a flexible 
tube 3 . An insertion tube in the curvature portion 4 is 
configured, as shown in Fig. 2, so that a plurality of short 
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tubes 5 having trimmed surfaces on both sides are consecutively 
connected by caulking pins 6 in a manner wherein the tube can 
be flexibly bent. As shown in Fig. 4 a variety of components 
are inserted into the curvature portion 4 including an optical 
fiber bundle 7 for image signal transmission and another 
optical fiber bundle 8 for illuminating an object in the body, 
a channel 9 for inserting biopsy testing instruments, a channel 
10 for supplying air and also a channel 11 for water supply 
and a guide wire 12 for making the curvature portion 4 in a 
pre-determined curved form. 

As shown in Fig. 5 the optical fiber bundle 7 for image 
signal transmission and optical fiber bundle 8 for illuminating 
an object in the body are stationarily attached to metal 
fittings 14 at both ends. Both of the middle portions of the 
optical fiber bundles 7 and 8 are covered respectively by 
flexible thin-walled tubes 15 made of a flexible material such 
as silicone, rubber or plastic or the like, and both ends of 
the tubes 15 are also stationarily attached to the metal 
fittings 14 either by tightening the end portions with thread 
or by adhesion. 

In the endoscope according to the present utility model 
the parts of the optical fiber bundles corresponding to the 
curvature portion 4 of the endoscope are further overlaid by 
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layers of synthetic resin or synthetic rubber or the like above 
the thin-walled tubes 15. This duplicating in the protective 
structure increases the covering thickness and enhances 
rigidity in only the curvature portion. The method for making 
such a protective film includes a dip-coating of an emulsion 
type synthetic rubber or synthetic resin so that a crosslinked 
coating film or a coagulated film is provided over the 
thin-walled tube, and a die-coating of a synthetic resin in 
a paste form to obtain a coagulated film with an even film 
thickness. As an alternative to the above embodiment in which 
the coated layer 16 is overlaid onto the thin-walled tube 15 
along its entire length the coated layer 16 may be partially 
formed on the part of the optical fiber bundle corresponding 
to the curvature portion 4 and then the thin-walled tube 15 
is disposed covering the entire length of the optical fiber 
bundle. Further, a lubricating agent such as molybdenum 
disulfide, silicone (oil) and Teflon R (powder) can be applied 
over the surfaces of the above-treated optical fiber bundles 
so that the optical fiber bundles are able to proceed smoothly 
in response to changes in pathways during curvature operation 
since resistance to shifts in pathways due to mutual friction 
between co-housed components is reduced. Thus the optical 
fiber bundles will not be made to buckle and the problem of 
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gradual bending in a S shape form can be restrained. The above 
described application of the lubricating agent is particular In- 
effective in mitigating friction in the curvature portion where 
a severe curvature is expected, although it is also effective 
in other portions where friction between co-housed components 
is expected. This advantageous feature brought about by 
application of a lubricating agent is more remarkably produced 
when utilized in association with a duplication of protective 
covering. 

According to the endoscope having the above described 
specific configuration the tube 15 covering the entire length 
of optical fiber bundles 7 or 8 is thin in thickness and the 
other coating layer 16 made of synthetic resin or synthetic 
rubber is overlaid solely on the part of each of the bundles 
7 and 8 corresponding to the curvature portion 4 of the 
endoscope. There are no adverse effects in ability to insert 
the insertion portion A into a body cavity since the outside 
diameter in almost all longitudinal dimensions of the insertion 
portion A is kept unchanged in comparison with that of a 
conventional endoscopic device. Further, the partially 
increased wall-thickness in the curvature portion 4 provides 
increased rigidity and enhanced resistance to external 
pressures . Additionally the curvature portion 4 can withstand 
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restraint forces caused either by shifting of other co-housed 
components or by the protruding portion of guide wire 12 
extending out of the wire insertion channel 13. It has become 
possible to transform compression force, which is generated 
by shifts in channels for housed components upon curving the 
tip-end of the inserting portion A for making the curvature 
portion 4, to a drive force for pushing the optical fiber 
bundles toward the operational portion 1. Thus the occurrence 
of breaking fiber bundles in the curvature portion 4 is 
eliminated and meandering along in an S shape can be restrained. 

Application of a surface lubricating agent such as 
molybdenum disulfide, silicone (oil) and Teflon R (powder) on 
the surface of the duplicated coatings, i. e., on the surface 
of coating 16 in the preferred embodiment, and friction with 
other co-housed components upon curvature is mitigated and 
hence their movement within the inserting portion A becomes 
smooth and the fiber bundles can readily follow the shifts in 
pathways within the curvature portion upon curvature. 

As described above the intended objectives have been 
achieved by an endoscope of the present utility model and 
various advantageous features are provided for practical uses. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
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Fig.l is a schematic view of a commonly used encoscope. 

Fig. 2 is a perspective view showing a construction of 
a curvature portion of an endoscope. 

Fig. 3 is a cross-sectional view showing a state of 
compression of optical fiber bundles when covered by a rigid 
tube . 

Fig. 4 is a cross-sectional view showing an arrangement 
of inserted components . 

Fig. 5 is a partially cross-sectional side view showing 
optical fiber bundles for an endoscope of preferred embodiment 
of the present utility model. 

[Reference Numerals] 

1 an operational portion 

4 a curvature portion 

7 an optical fiber bundle for image signal transmission 

8 an optical fiber bundle for illuminating a target object 

15 flexible thin-walled tube(s) 

16 coating layer (s) 
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